Reasons for the variability in growth hormone (GH) responses to GHRH challenge: the endogenous hypothalamic-somatotroph rhythm (HSR).
The aims of this study were: (1) to test the possibility that pre-GHRH plasma GH values could reflect the functional status of the hypothalamic-somatotroph rhythm (HSR) at testing, and thus explain if it is responsible for the marked variability in GH responsiveness to GHRH challenge and (2) to see if exogenous somatostatin (SS) could disrupt this endogenous HSR and thus make the GH responses homogeneous. (1) Two to 14 GHRH acute tests (GRF-29, 1 micrograms/kg, i.v. bolus) were performed in 12 normal men and 10 normal women at the same time (0830 h) at random intervals (2 to 60 days). Blood samples to measure plasma GH were drawn at 15 min intervals before and after GHRH challenge. Given that the increments in pre-GHRH plasma GH values (I = value at 0 min minus value at -15 min) were highly correlated with either GHRH-elicited peaks of GH (men, r = 0.81; women; r = 0.69; P less than 0.0001) or the rise in GH after the challenge (r = 0.685; P less than 0.0001, in the total of tests performed), three theoretical HSR phases were proposed: (A) I greater than or equal to 0.4 microgram/l Secretory Phase; (B) I less than or equal to 0, (from GH at -15 min greater than or equal to 1.5 microgram/l), Secretion Plateau; (C) I less than or equal to 0, (from GH at -15 min less than or equal to 1.5 microgram/l), Refractory Phase. Individually, 91% of the men and 86% of the women showed a constant HSR phase when tested at the same time of day independently of the intervals between tests. GH responses (peaks, mean +/- SEM, g/l) in Phase A (women, 51.5 +/- 4.1; men, 31.4 +/- 3.2) were significantly higher (P less than 0.01) than those in Phase B (women, 22.6 +/- 1.8; men, 19.7 +/- 1.5), and these than those in Phase C (women, 9.2 +/- 1.5; men, 6.2 +/- 0.5). The great dispersion observed when GH peaks were analysed as a whole disappeared (except in Phase A in women) when they were evaluated according to the HSR Phase at testing. (2) In seven men and eight women 7 min after stopping an infusion of SS (250 micrograms/h for 3 h) a new GHRH test was performed. Plasma GH variations prior to SS infusion expressed the previous HSR Phase, while the GHRH-elicited peak of GH established the Phase at the moment of testing.(ABSTRACT TRUNCATED AT 400 WORDS)